Corticotrophin-releasing factors in the hypothalamus of the developing fetal sheep.
Corticotrophin-releasing hormone (CRH) and arginine vasopressin (AVP) are secreted from the hypothalamic median eminence to elicit the secretion of ACTH from the pituitary corticotrophs. During fetal development there is progressive maturation of the hypothalamic-pituitary-adrenal axis, manifest as increasing plasma ACTH and cortisol concentrations, which in species such as sheep culminates in the onset of birth. However, the precise nature of the hypothalamic signal controlling fetal pituitary ACTH secretion remains poorly understood. To investigate the ontogeny of this hypothalamic signal, the present study examined immunoreactive and bioactive ACTH-releasing factors in the developing fetal sheep hypothalamus. Immunoreactive CRH and AVP were measured by radioimmunoassay in extracts of hypothalami taken at day 70, day 100, and day 130 gestation (term = 145 days). There was a progressive and significant (P < 0.01) increase in hypothalamic CRH and AVP concentrations which was particularly marked between d100 and d130 gestation. AVP was always present in higher concentrations that CRH, although this difference was significantly reduced by day 130 gestation as the result of a large increase in the content of CRH relative to AVP. Sephadex G50 chromatography revealed that immunoreactive CRH and AVP in hypothalamic extracts existed as single molecular forms corresponding to synthetic peptides at each gestational age. In addition, these immunoreactive forms of CRH and AVP possessed significant ACTH-releasing bioactivity as measured in primary cultures of adult sheep anterior pituitary cells. Furthermore, significant bioactivity was present in high and low molecular weight fractions eluted after chromatography which did not contain any CRH or AVP immunoreactivity.(ABSTRACT TRUNCATED AT 250 WORDS)